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(54) Electrical circuit heat sink 

(57) A metal oxWe-filled fluid resin which cures on exposure to ambient air, for example an RTV (room temperature 
vulcanisabie) silicone elastomer, is used to form a heat transfer layer electrical circuit heat sink material. The resin may be 
applied to preformed heat sink material by screen printing. 
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EEECIRICaL CIRODIT HBKP SUK 

Hhe inverxtion relates to the provision of heat transfer 
material for transferring heat between a heat generating 
electrical draiit oanponent and a heat sink. 

Presently available thermally conductive materials 
include thermally conductive grease (themppath) and 
insulating silicone rubber pads (flexipads), vMdi are 
supplied as a separate ocnpanent for sandwiching between the 
heat-generating oorriponent and the preformed heat sink on 
assembly of the circuit. 

The invention allows the supply of heat sinks preformed 
with a layer of heat transfer material/ ready for dirBct 
placement of the heat gaaerating cairponent. The invention 
resides in the use of a metal oxide filled fluid resin that 
may be applied to the surface of the heat sink material and 
which will cure on es^xDsure to ambient air, thus bonding to 
the surface of the material. 

The resin should preferably be applied in a uniform 
layer. It has been found that this may be achieved by 
printing. Screen printing is a particularly preferred 
process. 

The curable resin oonposition may be applied to a blank 
of heat sink material viiich may then be formed, if necessary, 
into a required sheype. Usually a sheet of heat sink material 
sufficient to make several blanks will have the curable resin 
oonposition applied vbsre ^ropriate and will then be formed 
into separate heat sinks. The heat sink material could for 



3/20/06, EAST Version: 2.0.3.0 



-2- 

exanple be aluminium, ^^ch can be anodized vdthout disturbing 
the layer of heat transfer material. 

Olhe curable resin axnposition could be applied directly 
to a preshappd heat sink. Another possibility is to apply the 
curable resin coniposition to areas of eosposed copper en 
circuit boards, such areas being specifically left esqposed for 
use as heat sinks. In this case, there is no need for an 
additional heat sink ocnnponeat. 

The curable resin ooinposition may be applied over the 
entire heat sink surface or in a desired shape or shapes to 
fit the heat generating CGn|ponent(s) • The areas of heat sink 
coated with the resin may be varied on demand. 

Particularly useful curable resins for use in the 
invention are so-called room tenperature vulcanisable (RIV) 
materials, in particular RIV silioc3ne elastomers. Elastcmeric 
or similar heat transfer layers can give good thennal contact 
with the heat sink material. At least scans of the metal oxide 
filled materials are novel in thanselves. 

The optimum properties of the layer will vary according 
to the precise context. Eor exanple, the thermal conductivity 
of the heat transfer medium may be between 5 and l5 m/cnPc, 
and the dielectxic strength around 18 kV/m. 

The thermal conductivity of the cured resin conposition 
is governed inter alia by the amount of metal oxide filler. 
An increase in the metal oxide concentration will increase the 
thermal conductivity, but depending on the metal oxide, may be 
to the detrim^t of the electrical insulating properties. 
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nhe vi8cx>sity of the curable resin csnposition is also 
dependent on the level of filler. For screen printiiig, it is 
preferred that the visoosily falls between 50 and 500 cSt. 

It is necessary to avoid curing the curable materials 
during afplication. !Ihe ^plication may be done under a 
blanket of nitrogen, or other shield gas, to prevent premature 
curing. 

Biere are several aspects to this invention. Invention 
resides not only in the use of curable resin ocnipositions for 
making heat sinks preformed with a layer of heat transfer 
material, hat also in the finished ocxrposite heat sinks, the 
resin-ooated blanks for neking them, the resin-ooated sheet 
material for forming the blanks, and in circuit boards with 
the resin ccsrposition applied to e>$)osed copper areas. 
Furthernore, invention resides in the methods for making these 
products and intermediates, and in the novel metal oxide 
filled OQicpositions per se. 
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CLAIMS : 



1. The use of a iiiBtal oodde-filled fluid resin, vdiich cures 
on es^sure to anbient air, to preform a heat transfer layer 
on electrical circuit heat sink material. 

2. A heat sink for dissipating heat frcsa a heat generating 
electrical circuit conponent, the heat sink being prefomed 
with a heat transfer oanponent thereon hy forming and curing 
on the heat sink material surface a layer of anibient 
air-curable metal cxide-filled fluid resin. 

3. A method of preforming an electrical circuit heat sink 
combined with a heat transfer ocjiponent thereon, the method 
oc3inprising forming and curing on the heat sink material 
surface a layer of ambient air-curable metal cxide-filled 
fluid resin. 

4. A method according to claim 3 vdherein said layer is 
formed by screen printing. 

5. A method according to claim 3 or 4 viherein the resin is 
an RIV silicone elastcmer. 

6. A metal oxide-filled fluid resin vMch is curable in 
ambient air to form a heat transfer medium for an electrical 
circuit heat sink. 
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